Abstract-Mental health care practices supported by electronic communication, referred to as e
INTRODUCTION
More than 30 percent of recent Veterans entering the U.S. Department of Veterans Affairs (VA) healthcare system are diagnosed with a mental disorder. One of the most common diagnoses is posttraumatic stress disorder (PTSD), given to 52 percent of those receiving mental health diagnoses [1] [2] . Moreover, an estimated 41 percent of Veterans enrolled in VA care reside in rural settings, including a disproportionate number of younger Veterans and female Veterans returning from Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF) [3] . To meet the needs of the changing Veteran population, the Veterans Health Administration (VHA) is tasked with increasing access to and use of mental health services for geographically and culturally diverse Veterans. The exponential advancement in society's use of technology, and the resultant field of e-mental health, provide a great opportunity to surmount current barriers many Veterans face when accessing mental health care. A number of resources have been developed to meet the needs of Veterans diagnosed with PTSD, yet few studies have examined the willingness to use technology-based mental health treatment approaches. Moreover, rather than ameliorate health disparities, current e-health tools may maintain or actually widen healthcare inequities [4] . Therefore, understanding preferences related to e-health is particularly important within ethno-racially and geographically diverse Veterans.
Recent research has revealed that the majority of Veterans with a mental disorder underuse mental health services [5] . Among OIF/OEF Active Duty Veterans, only 23 to 40 percent of those with mental health diagnoses actually sought mental health care in person [6] . Notably, only 9.5 percent of Veterans newly diagnosed with PTSD during a VHA visit follow through with the recommended course of VHA PTSD treatment [2] , which has led the VHA to seek solutions to assist Veterans in addressing their PTSD.
A well-documented barrier to Veteran use of mental health services is stigma [7] [8] [9] [10] . Compared with Veterans without PTSD, Veterans with PTSD report more stigma related to mental health services [7, 11] . Additionally, Veterans with PTSD often report a strong desire to avoid treatment as a means of avoiding trauma-related feelings and memories [8] .
Aside from stigma and avoidance, access to mental health care can be limited by a variety of logistical concerns, including geographical barriers (e.g., inadequate transportation), temporal barriers (e.g., difficulty scheduling appointments), and financial barriers [12] [13] . Logistical barriers to care are an even greater challenge for those Veterans who reside in rural communities [14] . Among Veterans who live in rural areas, the distance required to travel to obtain services in person substantially reduces service use and has been identified as the primary barrier to receipt of treatment [15] . Logistical barriers to healthcare services are common within the Pacific Islands, where approximately half of the population lives in areas that are classified as rural or highly rural [16] .
A growing development of novel technological modalities in mental health may potentially reduce logistical and personal barriers to care. Mental health care practice supported by electronic processes and communication, referred to as e-mental health, provides a number of potential solutions to service barriers. The VHA has become a leader in the development and delivery of healthcare services via synchronous (real-time) clinical video teleconferencing (CVT), often referred to as telemental health [17] [18] . Additionally, the VHA has developed computer and mobile telephone applications, such as the Prolonged Exposure Coach [12] . Veterans may also access other emental health resources currently being tested by the VHA as well as resources outside of the VHA. These include telephone-based interventions, telephone texting exchanges, online computer-based interventions, and social networking sites such as Facebook.
Efficacy of Current E-Mental Health Modalities

Clinical Video Teleconferencing
Research in the last 10 yr has begun to examine the efficacy of e-mental health technologies as a supplement to or, in some cases, a replacement for traditional face-toface services. A commonly used e-mental health modality within the VHA is CVT, which is used to connect a Veteran with a provider through a television-type screen, computer monitor, or interfaced tablet. Often, the provider is located at a VA medical center and the Veteran is located at a smaller satellite location such as a community-based outpatient clinic. This modality requires staff to coordinate room scheduling and equipment setup at both locations. More recent advances are also allowing for home-based CVT, in which a provider connects over video with a Veteran located in his or her house. In homebased CVT, the use of Internet-enabled tablets to connect Veterans with providers has eliminated the need for Internet access, which can be problematic for some rural Veterans [19] . Studies examining clinical efficacy indicate that CVT treatment outcomes are comparable with inperson delivery [20] [21] , including treatment of PTSD [18, 22] .
Internet-Based Interventions
Care delivered via Internet interventions also appears to be a promising e-mental health modality. Interventions may be static (e.g., providing information) or interactive (i.e., tailored to the responses input by the user). Additionally, the intervention can serve a variety of purposes, such as real-time symptom monitoring and homework assignment [23] . For example, an Internet-based intervention for combat-related mental distress that included facilitated peer support was found to decrease depression symptoms and social stigma related to mental health issues among combat Veterans [24] . Mental health providers' direct clinical involvement in self-guided Internet interventions varies greatly, and most current interventions are used as adjunct to or in lieu of traditional psychotherapy. Researchers who have evaluated online mental health interventions have found that they have the potential to be as effective as in-person services for a range of difficulties, including PTSD and other postdeployment problems [25] .
Telephone-and Mobile Device-Based Interventions
The application of telephone technology to mental health care has been evaluated as well [26] [27] [28] [29] . The majority of the U.S. population owns landline (e.g., wire transmission) telephones [30] , and costs associated with telephone use are modest [31] . Studies to date have found that treatment via telephone is effective in increasing motivation for treatment [32] [33] ; increasing engagement in care [34] ; and reducing symptoms of PTSD, depression, and anxiety [26] [27] [28] [29] . With the rapid expansion of cellular telephone use, text messages have also begun to be used to enhance mental health treatment. Both uniform text messages and text messages tailored to the individual have been delivered to promote positive mental health [35] [36] . Research suggests that text messages are most effective for positive short-term behavioral outcomes such as weight loss [37] , reducing alcohol use [38] , and smoking cessation [39] . Additionally, mobile smartphones or similarly capable devices (i.e., tablets) are now being used to provide e-mental health resources [12] . Erbes et al. assessed current VA patients with PTSD (n = 188) for their interest in using mobile technology as a means to access PTSD resources [40] . The majority of Veterans (76%) reported having access to a smartphone or similar device (i.e., tablet), but only 10 percent reported using VA e-health PTSD resources. However, a larger percentage (ranging from 56% to 76% depending on modality) of Veterans with current access to a mobile device expressed interest in using technology to access treatment for PTSD. Whereas younger age predicted owning a mobile device, age did not predict use of or interest in e-health resources among those who owned a device [40] .
Social Networking
The Internet also enables social networking as a method of engaging with others who share similar problems in a relatively anonymous manner via social networking sites and online support groups. Over 70 percent of young adults and 40 percent of adults over age 30 in the United States use social networks [41] . Pertinently, in a survey distributed to young adults with a mental health diagnosis who were involved with the National Alliance on Mental Illness, the majority (94%) reported use of social networking sites [42] . Christensen et al. noted significant variability in quality of social networking sites for the treatment of PTSD as well as other anxiety and mood disorders [43] . Nonetheless, they identified several sites as high quality. At present, social networking has shown promise as an e-mental health tool in some treatment areas, including increasing perceived social support [44] and decreasing stigma [45] . Conclusive evidence for social networking's clinical efficacy and applicability to further psychological interventions remains to be seen [46] .
In summary, e-mental health represents a means to bridge the gap between need and receipt of mental health treatment, especially for rural Veterans. However, data are lacking on Veterans' interest in using e-mental health modalities as a means for accessing mental health services.
Theoretical Approach Used in Present Study
Andersen's Behavioral Model is commonly employed as a tool to evaluate predictors of service interest and use [47] . This model identifies predictors of healthcare use as a function of three determining factors. "Predisposing factors" are those that exist prior to or independent of the onset of illness, such as being female, being married [48] [49] [50] , having a higher education level [51] , and having ethno-racial minority status [52] . A second determinant of use, according to the model, is "enabling factors," those contextual factors that influence access to care, such as the travel distance to obtain services [49, 53] . Third, "need factors" include the presence of mental disorders or poor mental health quality of life [6, 10, 48, [54] [55] [56] . Whereas need factors are generally associated with increased use of services, research has also consistently revealed higher rates of perceived barriers to care among Veterans with PTSD [6] . Thus, the role of PTSD as a need factor remains unclear.
Study Aims and Hypotheses
The overall purpose of the present study was twofold. The first aim was to address the current gaps in research by identifying willingness to use a variety of emental health modalities as a means for accessing mental health services in diverse Veterans with and without a positive screen for PTSD. Based on previous studies that indicate that Veterans with PTSD are interested in using e-health modalities [22, 24, 40] and drawing from Andersen's Behavioral Model [47] , we hypothesized that Veterans with PTSD would report greater willingness to use emental health than Veterans without PTSD. Additionally, research has not examined interest in e-health modalities in Veterans who express a need for traditional mental health services. Therefore, for exploratory purposes, we also examined trends in interest in e-health services among Veterans who did and did not express a need for healthcare services.
A second aim of this study was to identify predictors of interest in using e-mental health modalities as a means for accessing services. Drawing from Andersen's Behavioral Model [47] and previous research, we hypothesized that predisposing factors (younger age, female sex, being married or cohabitating, minority status) [52] , enabling factors (residing in a rural area) [49, 53] , and need factors (having PTSD, desiring help for an emotional problem) [6, 10, 48, [54] [55] [56] would collectively be related to greater willingness to use e-mental health. To accomplish these goals, we surveyed a diverse sample of OIF/OEF Veterans and National Guard members in Hawaii.
METHODS
Procedure
A survey of attitudes about e-mental health modalities among Veterans and National Guard members was conducted using a multistage mailing procedure [57] . A cover letter and fact sheet explaining the study and consent process were initially mailed, followed by three reminder letters. An incentive of $20 was included with the survey to provide remuneration for Veterans' and National Guard members' time. Rural and urban coding followed VHA guidelines in which urban residents are defined as those living in a U.S. Census-defined urbanized area [16] . Rural residents included anyone not defined as urban.
Participants
Participants were a Hawaiian sample of Veterans and National Guard members who served after September 11, 2001 , assessed in early 2011 and stratified by rural or urban residence. Veterans were randomly selected from a roster of 2,565 OIF/OEF Veterans residing in Hawaii. Of the 400 surveys mailed, 233 were completed and returned (58% response rate). National Guard members were randomly selected from a list of all enrolled National Guard members in the state of Hawaii (N = 5,300). Of the 800 surveys mailed, 390 were completed and returned (49% response rate). Of the total 623 surveys received, 600 provided usable data for the purposes of this study. Veterans and National Guard members did not differ on sex, age, education level, rural versus urban residence, or marital status. However, compared with Veterans, National Guard members were less likely to screen positive for PTSD (n = 55 vs 126 Veterans; X = 61.03, p < 0.001) or to desire help for an emotional problem (n = 47 vs 91 Veterans; X = 61.03, p < 0.001) and more likely to identify as Asian American (n = 163 vs 55 Veterans) or Native Hawaiian/ Pacific Islander (n = 96 vs 67 Veterans) than those identifying as White/Caucasian (n = 52 vs 69 Veterans) or other (n = 46 vs 52 Veterans) (X = 26.53, p < 0.001). Our sample did not differ from national samples of Veterans or National Guard members who served after September 11, 2001 , except that the present sample was more likely to be married and to identify as Asian American or Native Hawaiian/Pacific Islander. Furthermore, our sample did not vary by age, sex, or relationship status compared with the general population of Hawaiian Veterans or National Guard members (which from this point forward, for convenience purposes, we will refer to as Veterans).
Measures
Demographics
Veterans were asked to self-report their age, sex, level of education, marital status, and the racial or ethnic group(s) with which they most identified. Responses to race or ethnicity were subdivided into Asian American/ Filipino, Native Hawaiian/Pacific Islander, White/Caucasian, and other (e.g., American Indian/Alaska Native, Black/African American, Hispanic/Latino).
Posttraumatic Stress Disorder
PTSD symptoms were assessed with the 17-item PTSD Checklist-Civilian Version (PCL-C) [58] . The PCL-C is a self-report screening measure designed to assess symptoms of PTSD according to Diagnostic and Statistical Manual of Mental Disorders-4th Edition diagnostic criteria. The civilian version of this scale was used because we were interested in PTSD status regardless of type of traumatic stressor. Respondents were asked to rate their degree of distress for each symptom in relation to a self-identified traumatic or stressful event on a 5-point Likert scale from 1 (not at all) to 5 (extremely). Consistent with recommendations for use in nonclinical military samples [59] , a total sum score of 35 was considered a probable positive screen for PTSD. In contemporary military populations, this cutoff has been shown to discriminate level of functioning [60] and maintains a high level of specificity (0.91) along with reasonable sensitivity [59] .
The PCL-C was used instead of a clinician-administered assessment or a review of VA medical records because our study was based on a mail survey of a community sample of Veterans (not all were engaged in VA services and had a medical record), which allowed for sampling a greater number of Veterans and with a higher response rate than other assessment methods because surveys were anonymous and self-administered. Moreover, the PCL-C was developed by the VHA and is regularly used to assess hundreds of thousands of individuals in clinical practice and research annually. Studies have shown the PCL-C has good validity, diagnostic efficiency, and reliability [59, [61] [62] . In our study, the PCL-C showed good internal consistency (α = 0.97).
Mental Health Need and Willingness to Use E-Mental Health
Perceived desire for help with an emotional problem within the past 3 mo and willingness to use e-mental health were measured via the Self-Help and Treatment Services Utilization Survey (SHTSUS) [63] . Items that assessed interest in treatment services prefaced with "If you needed or wanted help for an emotional problem" were adapted to include e-health resources. Specifically, Veterans were asked whether or not (yes or no) they would be willing to use each of seven e-mental health treatment modalities: (1) CVT in a clinic, (2) CVT in their home, (3) telephone call from a provider, (4) personalized email messages, (5) text messages from a provider, (6) Internet-based interventions (without a provider), or (7) social networking with a peer group. A variable summing these items served as an index of general willingness to use e-mental health services.
Statistical Analyses
Data distribution and descriptive statistics were examined to ensure that all variables met assumptions for parametric analyses. Descriptive summary statistics were computed and reported for all demographic, military, and psychosocial variables. Outliers were examined and none were identified that skewed the results. Eight participants had minimal item-level data missing (1-3 items each) on the SHTSUS e-health items. Maximum likelihood procedures were employed to estimate these values [63] . Chisquare tests were conducted to examine the relation between demographic variables, PTSD status, and willingness to use e-mental health services. Independent samples t-tests and analyses of variance, as appropriate, were computed to examine differences between Veterans with and without probable PTSD. Finally, a multivariable linear regression was computed to determine which variables predicted willingness to use e-mental health modalities. Because PTSD status and desire for help were correlated (α = 0.56), desire for help was excluded from the analysis. Intercorrelations among all remaining predictor variables were <0.40.
RESULTS
Demographic variables were compared to determine whether differences existed between Veterans with probable PTSD (n = 181) and those without PTSD (n = 419). Compared with Veterans in the non-PTSD group, Veterans with probable PTSD were more likely to live in a rural area, to be categorized as "other" ethno-racially (e.g., those who identified as American Indian/Alaska Native, Black/African American, Hispanic/Latino, or as more than one ethno-racial category), and to report a desire for help for a mental health problem in the past 3 mo ( Table 1) . There were no significant differences based on age, sex, marital status, or education level.
Posttraumatic Stress Disorder and E-Mental Health Interest
Within the entire sample, overall willingness to use e-mental health resources ranged from 32.2 percent for text messaging to 56.7 percent for telephone calls from providers ( use e-mental health ranged from a low of 35.6 percent for text messaging to a cellular telephone to a high of 67.9 percent for telephone calls to the home. Chi-square analyses indicated that Veterans in the non-PTSD group were more likely than Veterans with probable PTSD to report willingness to use each modality ( Table 2) .
Mental Health Need and E-Mental Health Interest
A t-test was conducted to compare the willingness to use e-mental health in Veterans who reported a desire for help for a mental health problem within the past 3 mo with those who did not report a desire for help. Results showed that Veterans who reported desiring help within the past 3 mo were significantly less likely to express willingness to use any e-mental health modality when compared with Veterans who did not report desiring help (t (598) = 4.60, p < 0.001).
Correlates of E-Mental Health Interest
A multivariable linear regression analysis was conducted to examine predictors of willingness to use emental health services. Predisposing factors (age, sex, marital status, education level, and race or ethnicity), enabling factors (rural location), and need factors (PTSD status) were entered as independent variables. Results showed that the model accounted for 29 percent of the variance (R 2 = 0.09, F (7, 573) = 7.68). As shown in Table 3 , only PTSD status (t = 0.618, p < 0.001, 95% confidence interval [CI] = 1.87 to 0.97) and education (t = 2.35, p < 0.05, 95% CI = 0.07 to 0.79]) were correlated with willingness to use e-mental health services. Probable PTSD status predicted lower willingness to use e-mental health. A post hoc analysis of variance indicated that a greater number of Veterans who had a postcollege education level were willing to use e-mental health compared with Veterans with only undergraduate education (F = 0.72, p > 0.05) or Veterans who had a high school degree or less education (F = 1.08, p < 0.01).
DISCUSSION
Among a sample of Veterans in Hawaii, 32 to 57 percent were receptive to e-mental health, depending on modality type. There were differences in willingness to use e-mental health resources between those with and without probable PTSD. Only 20 to 38 percent of Veterans who screened positive for PTSD reported a willingness to use most e-mental health modalities, compared with 36 to 68 percent of Veterans who did not screen positive for PTSD. Studies have found that the majority of VHA patients diagnosed with PTSD do not follow through with the recommended course of mental health treatment [2, 5] . Thus, our finding appears important because the need to reach Veterans with PTSD remains a pressing concern for the VHA.
Additionally, Veterans who desired help for a mental health problem within the past 3 mo were significantly less likely to express willingness to use e-mental health services than Veterans who did not desire help. Despite the number of challenges Veterans face in accessing traditional, in-person mental health services, our findings imply that e-mental health may not remediate other service barriers to care facing Veterans, particularly those with PTSD. Although not directly assessed within this study, these numbers are comparable with reported willingness to attend traditional mental health treatment [64] , even if the Veteran is acknowledging awareness of distress.
Low education level and PTSD status were correlated with lower willingness to use e-mental health resources, even when controlling for other variables (age, education level, sex, and race or ethnicity). These correlations were relatively small but are consistent with recent research that has found that Veterans who have lower levels of education are less likely to use the Internet [65] [66] and the VHA's personal electronic health record system (My HealtheVet) [66] . It may be that Veterans with low education have less familiarity and/or comfort with technology, which decreases their willingness to participate in e-mental health. Veterans with low education levels may also have less access to certain technologies: a potential problem identified among Veterans with severe mental illness leading to a "digital divide" [67] . Because Veterans with Table 3 . Linear regression analyses by relationship between demographic factors and willingness to use e-mental health services. less education are also less likely to access traditional mental health services [68] , additional efforts are needed to identify and overcome mental health treatment barriers for these Veterans.
Previous research that assessed current VA patients with PTSD for their interest in using mobile technology as a means to access e-health found that only 10 percent reported using VA e-health PTSD resources, despite the majority of Veterans (76%) who reported having access to mobile technology (i.e., tablets) [40] . A larger percentage (between 56% and 76%, depending upon type of modality) of Veterans in that sample with current access to a mobile device expressed interest in using technology to access treatment for PTSD [40] . In the present study, only a minority of Veterans who screened positive for PTSD (20.4%-37.6%) expressed interest in e-mental health services. A number of factors may account for the differences in results between these two studies. First, the present study did not assess for access. Rates of interest would likely be higher if the present analysis was limited to Veterans who reported having access to technology. Second, the present investigation assessed a nontreatment sample of Veterans. Perhaps due to occupational and attitudinal differences, the present group may be less invested in mental health resources than Veterans who are currently receiving mental health treatment. Finally, the present sample consisted of ethno-racially and geographically diverse Veterans who may respond differently than largely urban, White/Caucasian Veteran samples. Evaluation of current e-health products suggests that some resources may not adequately address the needs of minority populations and therefore may foster health inequities [4] .
The modalities endorsed by the highest number of Veterans with probable PTSD were telephone calls from a provider to the home (endorsed by 37.6%) and social networking with peers (endorsed by 34.8%). Telephone calls may be perceived as more confidential by Veterans than the newer e-mental health modalities. Additionally, social networking affords anonymity to users who do not provide identifying information. It may be that stigma and related privacy concerns affect Veterans' reluctance to use other modalities. Other potential reasons underlying the low levels of e-mental health interest among Veterans with PTSD may be lack of experience using these technological modalities, information processing difficulties secondary to PTSD, and/or the desire to avoid trauma-related thoughts and feelings [8] . It will be important to assess these factors in follow-up studies.
Some research has indicated that training can improve attitudes and self-efficacy related to e-health resources [69] [70] [71] . Because VHA providers have opportunities to promote e-mental health to patients as a potential form of care, training is needed so that staff members have up-to-date knowledge about these resources, including training on how to best disseminate e-mental health resources to Veterans. Recent research has found that providers' attitudes about e-mental health services are often negative and based on outdated beliefs, including beliefs that services provided by CVT have poorer rapport levels, lower clinical efficacy, or cost more than inperson care [72] . In the past 10 years, a number of new emental health resources have become available, and advancements to e-mental health technology have made its use more feasible. At the same time, the cost of using e-mental health has decreased considerably, and Health Insurance Portability and Accountability Act-compliant security has become available for computers, tablets, and smartphones [72] . Given these recent advances in the field and research supporting e-mental health efficacy, it seems prudent to have up-to-date training for both VHA staff and Veterans. Staff will also benefit from training by learning to promote these services using approaches that meet the personalized needs of Veterans, including those who may be unfamiliar with technology.
The findings of this research are significant for several reasons. Participants in this study are drawn from a contemporary, community sample of Veterans who may or may not attend the VA. Such populations commonly experience mental health problems but may not attend the VA due to logistical barriers or stigma or because their symptoms are not disabling. The present findings may be representative of attitudes of Veterans in general compared with those who have already initiated care with the VA. Importantly, many e-mental health interventions can be disseminated widely and thus can meet the needs of Veterans both inside and outside of the VA. Another strength of this study is that participants consist of an under-researched and ethno-racially and geographically diverse population of Veterans, half of whom reside in rural locations. Diverse subgroups of Veterans warrant special attention because their needs and preferences can differ from those of commonly researched populations [4] . The relatively low rates of willingness to use e-health found in this population of Veterans warrants further investigation in rural and Asian American and Native Hawaiian/Pacific Islander Veterans, other minority groups, and Veterans with mental health problems.
STUDY LIMITATIONS AND NEED FOR FUTURE RESEARCH
This study did not assess specific Veteran concerns related to the use of e-mental health but instead gauged overall initial interest. Further research is warranted to understand Veterans' specific perspectives on e-mental health, such as lack of familiarity with technology. This survey assessed "willingness" to use e-mental health, which may not translate to actual use; therefore, formal study is needed on the actual use of e-mental health resources. Additionally, the results of this study are based on samples from Hawaii, and so generalizability to other U.S. Veterans is unclear. Further research is also needed to understand the role that factors such as sex, age, education level, and geographic location play in regard to differences in e-mental health preferences and barriers.
CONCLUSIONS
Results of the present investigation inform a growing, concerted movement to develop and adopt technology-based mental health interventions for Veterans with PTSD. Due to the VHA's mission to provide equitable, accessible, and patient-centered care [12] , it is important that VHA providers and administrators recognize that many patients may be reluctant to use e-mental health, independent of treatment need. Additional research is warranted to better understand Veterans' concerns with emental health, particularly in light of our findings that Veterans with probable PTSD are significantly less open to accessing e-mental health treatment. E-mental health holds great potential for improving access and quality of care, especially when there may be barriers to care (as in rural settings). However, staff may need to spend time familiarizing Veterans with e-mental health modalities and technologies, including allaying concerns regarding confidentiality and efficacy. Further research is needed to understand barriers to e-mental health care from the viewpoints of both Veterans and staff to inform development and implementation of e-mental health in the VHA.
